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Results: Effective electron densities ρe’ derived from DECT 
have been determined with accuracy better than -0.9 to 
0.7%, except for the inhomogeneous LN-450 material, Teflon 
and aluminium (table). The fit from Z’ to ln(I) deviates -2.2 
to 1.6% from calculated values of the 80 average tissues. For 
the 32 materials, the fit deviates -2.9 to 2.8% from 
calculated values (excl. carbon, Teflon, aluminium and 
Al2O3). Depth dose profiles in water have been measured 
with a reproducibility of the R80% < 0.1 mm. For 18 analysed 
materials (151 MeV at sample), RSPs determined from the 
Geant4 simulations are within 0.2 to 3.5% of the 
experimental RSPs. The RSPs determined from the Z’ and ρe’ 
derived from DECT are within -0.6 to 4.1% (excl. aluminium) 
of the experimental RSPs (table). 
 
 
 
Conclusion: DECT enables accurate ρe’ determination for 
dose calculations. Combined with a translation of the 
measured Z’ to ln(I), proton stopping powers can be 
calculated with high accuracy. 
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Purpose or Objective: To measure the spatial response of 
diode and diamond detectors commonly used in radiotherapy 
to a sub-millimetre beam of kilovoltage synchrotron 
radiation. 
 
Material and Methods: The spatial dosimetric response of 
three detectors was measured on the Imaging and Medical 
Beamline (IMBL) at the Australian Synchrotron. The signals 
from a PTW 60016 Dosimetry Diode P, PTW 60017 Dosimetry 
Diode E and the PTW 60019 microDiamond were continuously 
measured during a series of line scans to create two-
dimensional maps of the response of each detector to a sub-
millimeter kilovoltage beam. Dosimetric maps were collected 
for both side-on and end-on orientations. Detectors were also 
radiographed to help identify internal components. 
The radiation beam was a low-divergence, high dose-rate 
beam of kilovoltage synchrotron x-rays, collimated to 0.1 mm 
in diameter with a tungsten pinhole. The weighted-average 
energy was 95 keV. The scanning system and its application 
to ionisation chambers are described in reference [1]. 
 
Results: End-on results show the spatial uniformity of each 
detector with a resolution of about 0.1 mm. The active 
volume is clearly seen as a disc in each case. The response is 
found to vary by 3% across the central 1.5 mm of the two 
diode detectors. Fig. 1(a) shows an end-on contour map of 
the electron diode. The central 1.5 mm of the microDiamond 
contained a sensitive spot where the response was 
approximately 30% higher than the remaining detector area. 
Some structure is visible where wires behind the active 
volume affect the response. 
Side-on results show the active volume as a line because the 
thickness of the active volume (27 microns for the diodes and 
1 micron for the diamond) is much less than the scan 
resolution. Contributions from outside the active area can 
also be seen. In the photon diode the shield is visible and the 
active area is recessed from the end surface when compared 
to the electron diode. The microDiamond response is almost 
exclusively due to the response in the active detector area. 
Fig. 1(b) shows a side-on contour map of the electron diode 
and Fig. 1(c) shows a radiograph of the microDiamond. 
 
 
 
Conclusion: A synchrotron dosimetric scanning technique has 
been shown to work for common solid state detectors. The 
technique is able to measure the spatial uniformity and 
contribution from material around the active region, for 
kilovoltage beams. 
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